berately taken an overdose, and these form the vast majority of poisonings that we see, often needs rapid assessment and may require instant resuscitative management; almost certainly the conscious case will require efficient removal from the body of any unabsorbed toxic material. The demeanour of patients may range from highly hysterical and tearful to grossly depressed and uncommunicative; and they are frequently accompanied by family, friends or colleagues from whom further information may be desirable and to whom reassurance may be necessary.
The appropriate emergency treatment cannot, however, be considered as a definitive clinical procedure: according to the nature of the poison, equally urgent measures may be needed to minimize the effects of the substance already absorbed; and a small but significant proportion, probably about 5 % of all poisoned patients, will require further, and sometimes complicated, techniques for active removal of the toxic chemical from their bodies. Such techniques include peritoneal and hemodialysis and require the expertise of the appropriate hospital units.
As a sombre background to this symposium must be borne in mind the enormous cost not only of emergency management but of the subsequent hospitalization of 100 000 persons a year in the United Kingdom. Add to this the cost of managing those 5 % who require further, sometimes longterm treatment and follow up, and of the psychiatric treatment of those who have deliberately taken a poisonous substance, and it becomes apparent that the topic is one with very considerable significance to society as a whole.
A few other questions perhaps remain to be answered. Do we admit too many poisoned patients and would it be better to establish more poison treatment centres that would act as specialized units for the treatment, both medical and psychiatric, of all cases of ingested poisoning? Or is our present management reasonably acceptable, and has the trend passed its peak? REFERENCES British Medical Journal (1972 ) iii, 717 (1974 ) iii, 487 (1975 (Boyland & Goulding 1974) . The majority are adults who have deliberately swallowed an overdose of drugs, chiefly in the category of 'psychotropics', while some 20 000 of them are small children who have incidentally, if not accidentally (in the true meaning of that word), put into their mouths and ingested indiscriminately a variety of alien substances within reach, including drugs, household products, cosmetics, motoring requisites, plants, &c. Fortunately, in most instances, the amounts taken are well below the lethal dose and, with children especially, the intrinsic toxicity of the material is often not high (Goulding 1975, Ashforth, Jenkins & Goulding, in preparation) . As a result, few of these people need energetic medical treatment and they recover promptly with no more than observation and simple nursing care. Indeed, the alarm occasioned by suspected poisoning far outweighs the concern that must be generated by ingestion of truly toxic substances. This is not to discount the fact that some 10-20 % of these people are at serious physical risk and all the resources of intensive medical care may have to be mobilized in the cause of survival. What, then, are the measures that can be deployed? Summarized, briefly, there are very few instances in which specific antidotes are either indicated or effective, though oxygen for carbon monoxide exposure, naloxone for opiates, methionine or cysteamine for paracetamol, desferrioxamine for iron, dimercaprol for arsenic, atropine and pralidoxime for organophosphorus pesticides may be mentioned. Enlightened and generally successful management follows the principles of conservative support to the vital systemsrespiration, cardiovascular function, fluid and electrolyte maintenance with safeguarding of the kidneys and, above all, care of the unconscious patient. In trained hands this so-called Scandinavian system is attended by a favourable outcome in all but a very few cases, so that the mortality among poisoned patients reaching hospital alive should be less than 1 0. Sometimes more definitive procedures may be applied to accelerate elimination of the toxin from the body, even after it has been absorbed. Thus, with salicylate and phenobarbitone overdosage, carefully conducted forced alkaline diuresis may prove advantageous. With lithium excess, peritoneal dialysis may have a place, or alternatively treatment may include the administration of extra sodium at the same time as diuresis is induced. For a small number of drugs there may be resort to hemodialysis, though the results are not invariably encouraging and, more recently, severe cases with particular drugs, e.g. short-and medium-acting barbiturates, glutethimide, &c. have responded very favourably to extracorporeal hemoperfusion (Vale et al. 1975) .
None of these techniques, however, is appropriate to the first-aid stage, where the first duty should always be to support the vital functions. There is sometimes, however, the possibility that the offending material, when ingested, may be recovered from the gut whilst still within the lumen. Hence the attractiveness of such measures as stomach emptying, as by emesis, or gastric aspiration and lavage, and purging. Further, the poison may be immobilized by giving materials that act as adsorbents, e.g. activated charcoal and fuller's earth. Hence the concept of the 'universal antidote', still advocated in some quarters but largely abandoned in Britain. This is a melange of magnesium oxide 1 part, tannic acid 1 part and activated charcoal 2 parts (thoroughly mixed). So far as can be ascertained, there is not one iota of objective, controlled or quantitative evidence in its testimony (Moeschlin 1965) .
The value of purging is similarly unsubstantiated, even if some satisfaction is derived from the fact that whatever may have lingered in the gut has been exhaustively (and exhaustingly) dispersed.
So one is left, as far as immediate or early measures are concerned, simply with retrieving the stomach contents before they have been propelled into the small intestine. This means that such efforts are unlikely to be efficacious if more than about four hours have elapsed since ingestion; this interval is extended for salicylates and drugs such as atropine and its derivatives, and tricyclic antidepressants, which inhibit gastric activity pharmacologically.
The practical aspects and complications of gastric aspiration and lavage scarcely merit repeating. Suffice it to reiterate that whatever tube is passed must be of a diameter such that particulate matter of the size of tablets or capsules, partially disintegrated perhaps, can be persuaded up the length of it and out of the upper end by a combination of suction and gravity. Accordingly the practical instructions read:
(1) Place the head of the patient over the end or side of the bed so that the mouth and throat are at a lower level than the larynx and trachea.
(2) Use a wide-bore, soft rubber tube (Jaques gauge 30) and lubricate it with vaseline, glycerine or water-soluble preparations. In the adult 50 cm will reach the stomach. Make surqthat the tube is not in the trachea.
(3) For the first washing use 300 ml water, or olive oil if a tar oil derivative has been swallowed. Repeat this process, using 300-600 ml at a time, for at least three or four times, saving all washings for analysis.
(4) If the patient is conscious, leave in the stomach 600 ml water containing 20 ml sodium or magnesium sulphate. If the patient is comatose, leave the stomach empty, but in such circumstances a nasogastric tube left in place is a wise precaution in order to keep the stomach empty.
Commonly, and possibly wisely, in a accident and emergency department the conduct of this foray is neatly delegated to a member of the nursing staff. In any hands, however, the whole performance can easily be reduced to heroic, if not barbarous, levels. Not surprisingly, in the conscious patient, this instrusion can be vigorously and strenuously resisted. With a child the unequal duel may descend almost to barbarism, with the shrieks of the victim being equalled only by the screams of the mother in the corridor outside. In the unconscious subject a cuffed endotracheal tube must be introduced beforehand. Even so, the incidence of bronchial aspiration is notoriously high (Spray et al. 1976 ). Other misadventures include mechanical injury to the cesophagus, stomach and larynx, and interference with ventilation. Moreover, over-zealous lavage with a saline fluid can give rise to hazardous hypernatrxmia. Definite contraindications exist, as when corrosives, caustics and materials containing paraffin (kerosene) have been swallowed. In the end, though, how rewarding is this manceuvre? Under trial conditions and in competent hands findings suggest that it is well worthwhile (Matthews et al. 1966) . Under everyday conditions doubt still remains and, at a personal level, it is impressive how often at autopsies on patients who have succumbed to overdoses, the houseman relates the events in retrospect and emphasizes that gastric aspiration and lavage was vigorously undertaken in the casualty department, describing these procedures just as the pathologist opens the stomach to display in the contents a glutinous mass of tablets or capsules that would have defied almost any attempt at removal in vivo, short of gastrostomy.
In this note of uncertainty, then, what is the alternative? Emesis comes at once to mind, but the relative efficacy and safety of the agents used require careful consideration. Five methods for inducing vomiting have been recommended with sufficient authority to merit consideration. They are pharyngeal stimulation, sodium chloride, copper sulphate, apomorphine and syrup of ipecacuanha.
Since the four pharmacological emetics must all carry some risk of producing adverse effects themselves it would seem reasonable to suggest that mechanical stimulation of the pharynx is the safest; indeed, we are not aware of any serious mishap from this practice. At least one standard text (Matthew & Lawson 1975) recommends its use in children, usually as the first treatment to be tried. However, in one study, attempts to induce vomiting in 30 children succeeded in only 4 (Dabbous et al. 1965 ). Furthermore, the volume of fluid vomited was small and in all 30 vomiting was induced subsequently by the use of syrup of ipecacuanha. Even in the children who responded to pharyngeal stimulation ipecacuanha secured the vomiting of fluid volumes greater than that produced by mechanical stimulation. It may therefore be concluded that pharyngeal stimulation is safe and convenient to try first, but that the low success rate must be acknowledged and that other treatments may be needed subsequently.
The emetic next most readily available and which was widely recommended is sodium chloride. However, its efficacy in children has been rated as only one fourth that of syrup of ipecacuanha (Cashman & Shirkey 1970), whilst its record of fatal toxicity when used in excess is such that it would seem wise to suggest that it should not be used. Table 1 lists the reports of 8 deaths due to saline emetics. All the deaths were attributable to hypernatremia and consideration of the original overdose suggests that death from this would have been most unlikely.
Copper sulphate is a more effective gastric irritant and is recorded as achieving a 55 900% success rate in children (Karlsson & Noren 1965 , Mellencamp 1966 . It acts quickly, as shown in one series where 6 children all vomited within five minutes after its administration (Holtzman & Haslam 1968) . However, in each of these children there was a significant increase in serum copper concentrations and, although in these cases the increase caused no symptoms, there is at least one death attributed to the use of copper sulphate in the recommended dosage (Stein et al. 1976) . In that case the patient was an adult who had previously undergone gastric surgery, which may have facilitated absorption of the copper sulphate by allowing it to reach the intestine more quickly. Nevertheless the risks of toxic effects due to this emetic are such that few would recommend its use. Apomorphine is another rapidly effective emetic, but unlike copper sulphate which acts focally in the stomach, this drug acts centrally, in the brain. It has to be administered by subcutaneous or intramuscular injection and thus is only suitable for use in hospital. In one study in children its success rate was similar to that of syrup of ipecacuanha, but vomiting occurred more rapidly and more repeatedly after apomorphine (MacLean 1973). However, apomorphine may cause central nervous system depression which in this same study was markedly more severe than that related to syrup of ipecacuanha. For this reason its use is not widely recommended in spite of the attempts to make therapy safer by the use of narcotic antagonists (Berry & Lambin 1963) .
Syrup of ipecacuanha has been considered a slow-acting emetic. Nevertheless, in one study involving 214 children 56 % had vomited in fifteen minutes or less, 88 % in thirty minutes or less whilst the remaining 12 % vomited during the next thirty minutes (Robertson 1968) . No deaths have been recorded from the use of syrup of ipecacuanha, although severe toxicity did occur in a 23-monthold child given a 90 ml dose (normal dose for this (Macleod 1963) . Deaths have been recorded when ipecacuanha fluid extract (which is 14 times the strength of syrup of ipecacuanha) has been given by mistake (Smith & Smith 1961 , Speer et al. 1963 ). That mistake, however, should not occur again and the overall evidence therefore suggests that syrup of ipecacuanha is the emetic of choice. When and where should it be used, and how does its efficacy compare with gastric aspiration and lavage? Emetics should not be used when the poison taken is a corrosive or when the dose is known for certain to be nontoxic. Where there is impairment of consciousness, with risk of aspiration of the vomitus, or where the drug taken has antiemetic properties, gastric aspiration and lavage are to be preferred, providing that steps are taken, when necessary, to protect the airways. In cases not thus excluded, and bearing in mind the reservations about the time lapse since ingestion, syrup of ipecacuanha appears to offer a more acceptable treatment. Comparative studies in dogs, using marker substances, suggest that emesis is more effective than lavage and that the difference becomes more pronounced the longer the delay (after ingestion of the marker) before treatment is begun (Arnold et al. 1959 , Abdullah & Tye 1967 . These studies extended only to an interval of one hour after ingestion and even at that stage only 40 % of the marker substance was recovered after emesis, compared with only 13 % after lavage. However, the dog may be a difficult subject for aspiration and lavage and since these results cannot necessarily be extrapolated to man it is important to view the clinical results.
The prospective studies on the clinical use of emetics quoted thus far in this paper were all carried out in children and the evidence that they provide would seem to justify the now almost standard use of syrup of ipecacuanha in the treatment of acute poisoning in children. Nevertheless, there is still a need for a study in which the drugs recovered are measured when syrup of ipecacuanha is in routine clinical use. The role of emetics in adults, however, is far from established. Amongst the references included in this review only one study gives information on the use of syrup of ipecacuanha in patients over 7 years of age (Velri & Temple 1976 ) and in that series there were only 14 patients aged over 18. The treatment appeared to be effective in these cases. When this is considered together with the experimental results in dogs and the known hazards of gastric lavage there is an obvious need for further studies of the use of syrup of ipecacuanha in adults.
There can be no doubt that syrup of ipecacuanha is safe to use in hospital, but what of its use in the home? Veltri & Temple (1976) have recently published a series of 776 cases where this treatment was administered at home by unqualified personnel under telephone instructions from the Poison Control Centre in Salt Lake City. Emesis occurred in 98.2 % of cases, in no case did aspiration occur and they claim that there were no other complications related to induction of emesis. However, only 6.4% of their patients developed symptoms referable to the poisoning at any time, suggesting that in many cases the treatment was not needed. Furthermore, 9.4 % exhibited vomiting of more than one hour's duration, a somewhat excessive effect of the ipecacuanha. In our opinion treatment given in this situation need only produce one serious complication in a patient who was at no risk, before the whole treatment programme becomes untenable; it is therefore our suggestion that syrup of ipecacuanha should be administered only under supervision of trained personnel and preferably in a hospital.
In conclusion, therefore, we feel that neither syrup of ipecacuanha nor gastric aspiration and lavage are appropriate techniques for use by firstaid personnel in the treatment of acute poisoning. We would rather that their efforts be directed towards ensuring adequate vital functions and the rapid transport of the patient to hospital. Once in the hospital, emesis induced by syrup of ipecacuanha is the treatment ofchoice in children when the following criteria are fulfilled: (1) The ingested poison is known and carries a risk of toxicity.
(2) There is no impairment of consciousness.
(3) The ingested poison does not have antiemetic properties.
(4) Treatment can be given within four hours of ingestion of the poison. (5) Trained personnel are available to supervise treatment (i.e. usually in hospital).
The same treatment and criteria may well be appropriate for adults, but more clinical evidence is needed before the stomach pump is relegated to use only in those patients whose level of consciousness is impaired. First-aid Treatment of Accidentally Ingested Poisons in Industry Unlike attempted suicide, accidental ingestion of chemicals at work is a rare occurrence. Examination of the accident statistics at three large industrial sites, a chemical works, an oil refinery, and a mixed oil and chemical complex, shows that during the past fifteen years there have been only 36 recorded cases of accidental ingestion of chemicals, none serious, from a total industrial population at the three plants of about 12 000 workers. These figures are, however, of very limited reliability since such cases do not usually appear in accident statistics. Many cases that do occur are of such insignificance as to pass unnotified. A very superficial examination has also been made of the poisoning incidents recorded by the Guy's Hospital National Poisons Centre, for 1976. Because of the difficulty of obtaining sufficient details it is impossible to separate with any certainty ingestion from inhalation accidents, home accidents from industrial accidents or, indeed, accidental ingestion from attempted suicide. Nevertheless, by applying a combination of guesswork and judgment it seems that no more than 10-15 accidental industrial ingestions were reported out of a total of some 23 473 poisonings for the whole year. Similar enquiries from the Manchester Area of the Factory Inspectorate were even less rewarding: they have no record of any accidental ingestion of chemicals.
If these figures are representative one might question the need to devote time to such a small problem. The infrequency of an accident is no excuse for lack of preparedness. Furthermore, the Health and Safety at Work Act (1974) requires that the supplier of a substance provide information on the potential health hazards likely to be associated with its use, and recommendations for the treatment of any accidental human contact with it. Because of this the first-aid recommendations given in the product information sheets assume added importance, as considerations of commercial responsibility and liability become involved.
One of the difficulties in the construction of safety data sheets is to be consistent and rational about the treatments recommended. Too often the writing of safety literature, incorporating first-aid advice, is left to nonmedical personnel whose knowledge is limited and whose activities are repetitive. To doctors the selection of appropriate treatments from a number of options may appear a relatively simple choice. For the layman in an emergency situation, however, the only source of guidance may be the recommendations contained in a safety data sheet; what he reads he must follow. It is therefore important that what is advised can be practised with confidence.
Before making any positive suggestions as to what procedures should or should not be recommended in safety literature, I would like to examine those first-aid measures which are commonly advocated as antidotes against ingested chemicals, and the dangers which are inherent in their use.
Everyone is familiar with the instruction to induce vomiting as a first-aid treatment for swallowed chemicals, which is so frequently and, for the writers, so reassuringly advocated in much of the literature issued by companies to describe their products. However, there are a number of factors which ought to be considered before perpetuating this time-honoured practice.
In the first place it is important to decide in what circumstances the induction of vomiting is desirable, bearing in mind the associated risk of aspira-
